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TECHNICAL MEMORANDUM 

ATMOSPHERIC ENVIRONMENT FOR SPACE SHUTTLE (STSSO) LAUNCH 

1. INTRODUCTION 

This report presents an evaluation of the atmospheric environmental data taken during the 
launch of the Space Shuttle/STS-30 vehicle. This Space Shuttle vehicle was launched from Pad 
39H at Kennedy Space Center (KSC), Florida, on a reference bearing of 88-degrees east of north, 
at I847 u.t. (1447 e.d.t.) on May 4, 1989. 

This report presents a summary of the atmospheric environment at launch time (L+O) of 
the STS-30, together with the sequence of prelaunch Jimsphere-measured winds aloft profiles from 
L-5.2 h r  through liftoff. The general atmospheric situation for the launch and flight area is 
described, and surface and upper level wind/thermodynamic observations near launch time are 
given. Since the ship Redstone was unavailable for STS-30 duty, the SRB descenthmpact atmos- 
pheric data were not taken. However, one can use the STS-30 ascent data for SRB studies as the 
be st s i i  b\t i t u te . 

Previous MSFC-related launch vehicle atmospheric environmental conditions have been pub- 
lished as Appendix A of individual MSFC Saturn Flight Evaluation Working Group reports [ I ] .  
Ol'l'ice inemorandums have been issued for previous flights giving launch pad wind information. A 
report has also been published [2] which summarizes most launch atmospheric conditions observed 
for the past I55 MSFCiABMA-related vehicle launches through SA-208 (Skylab 4). Reports 
suniniiiririing ASTP, STS- I through STS-29 launch conditions are presented in References 3 
through 24, respectively. Table 1 gives the atmospheric L + O  launch conditions for all the Space 
Shut t I C  in i ssions . 

II. SOURCES OF DATA 

Atiiiospheric observational data used in this report were taken from synoptic maps made by 
the National Weather Service, plus all available surface observations and measurements from 
itround the launch area. Upper air observations were taken from balloon-released instruments sent 
alol't l'rom Cape Cmiveral Air Force Station (CCAFS). High-altitude winds and thermodynamic 
data were generated by the global relerence atmospheric model (GRAM) since there was no 
reliablc Super-Lohi rocketsonde data. Table 2 presents ;I listing of' systems used to obtain the upper 
lcvcl wind prol'iles uscd in compiling the final ascent atmosphcric data tape. Data cutoff altitudes 
;ire also given in 'fable 2. 



111. GENERAL SYNOPTIC SITUATION AT LAUNCH TIME 

A ridge of high pressure with its center over North Carolina dominated the weather pattern 
over KSC during the launch of STS-30. Surface winds were generally from the east and wind 
speeds were moderate. Figure 1 presents the surface map 6 hr 47 min before launch of STS-30. 
Southwesterly winds controlled the flow aloft over the KSC area. Figure 2 shows the winds aloft 
condition at 500-mb level 6 hr 47 min before launch. 

Clouds were scattered to broken over eastern Florida prior to the launch of STS-30. Figure 
3 depicts the GOES-7 visible picture at 1846 u.t. ( I  min prior to liftoff) with the 500-mb heights 
and wind barbs superimposed. Figure 4 presents an up-close visible shot of the Florida peninsula as 
recorded by GOES-7 taken also at 1846 u.t.  

There was approximately an hour delay of STS-30 launch due to cloud cover over the KSC 
shuttle runway site. 

IV. SURFACE OBSERVATIONS AT LAUNCH TIME 

Surface observations at launch time for selected KSC locations are given in Table 3. 
Included are pad 39B, Shuttle runway, and CCAFS balloon release station observations. Neither 
precipitation nor lightning was observed at launch time. 

Table 4 presents pad 39B wind data along with other standard hourly atmospheric meas- 
urements and sky observations for the 6-hr period prior to launch of STS-30. Values for wind 
speed and direction are given for the 18-m (60-ft) pad light pole level. 

V. UPPER AIR MEASUREMENTS DURING LAUNCH 

The FPS-16 Jimsphere (1902 u . t . )  and the MSS Rawinsonde (1820 u . t . )  systems were used 
to measure the upper level wind and thermodynamic parameters for STS-30 launch. At altitudes 
above the measured data. the GRAM 1251 parameters for May KSC conditions were used. A tabu- 
lation of the STS-30 f'inal atmospheric data for ascent is presented in Table 5 which lists the winds 
and thermodynamic parameters versus altitude. A brief summary of parameters i s  given in the 
following paragraphs. 

A. Wind Speed 

At launch time. wind speeds were 21.6 ftls (12.8 k n )  at 60 ft and increased to a maximum 
of I57 ft/s (93 kn) at 44,200 ft (13,472 m). The winds decreased above this level throughout 
94,000 ft (28,651 m) which was the altitude o f  the last measurable wind speed. The left side of 
Figure 5 shows a plot of the wind speed versus the altitude. 
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B. Wind Direction 

A t  Iiiunch time. the 60-ft wind direction \\.as from the east (106 deg) shifting to southerly at 
6.000 ft ( 1 .S29 m). Aboi-e this altitude. to 11.200 ft (-~.1l1 ni). \vinds \\.ere light and variable. 
\ \ - i nch  took on a westerly component above this level through 61.000 ft ( 19.307 111) where the!, 
bec;ms southerly. \\.incis ivers variable throughout the last measurable direction Ivhich was 91.000 
f t  (28.63 1 i n ) .  Figure i depicts the complete \\.ind versus ultitude profile specifying wind direction 
on t h s  right side. 

C. PrelaunchiLaunch Wind Profiles 

Prslaunch/launch \\.ind profiles giwn in Figures 6 through 9 were measured by the 
Jinisphsre FPS-16 .;>-stem. Data are shonm for four measurement periods beginning at L-5.23 hr 
and s\;tending throush L' 15 min. 

The nind speed and direction profiles for the 5.23-hr period prior to and including L +  IS 
min are shon.n in F i y - e s  6 and 7. The in-plane (head-tail \\.ind) and out-of-plane (left-right 
crnss\vind) profiles are $yen in Figures 8 and 9. The \\,ind speeds and in-plane component speeds 
\\.ere le\\ than the \ l a \  95percentils \\.ind \-dues at niostl!- a11 altitude Is\.els. The out-of-plane 
conipnnsnt \peed.; \\sre mnhtl\. less than or equal to the mean )lay wind \dues .  

D. Thermodynamic Data 

The themod? namic data, taken at STS-30 launch time. consisted of atmospheric tempera- 
turf. &\\-point temperature. pressure. and density. These data have been compiled as the STS-30 
awc'nt atmospheric data and are presented in Table 5 .  The vertical structure of temperature and 
de\\ -point temperature for STS-30 ascent are shown graphicall) versus altitude in Figure 10. 

E. SRB Upper Air and Surface Measurements 

A4 has been mentioned in the introduction, since there was no ship available, an SRB 
dexent  atmospheric data tape has not been constructed. The tabular values for the ascent atmos- 
pheric t q e .  as presented in Table 5 .  should be used for SRB descenthmpact studies since it is the 
close\t meawred data source. 

3 
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ORIGINAL PAGE IS 
OF POUR QUALiN 

500 Millibar Height 
Contours at 1 200 u. t. 
May 4, 1989. 
Continuous Lines Indicate Height Contours in Feet Above Sea Level. 
Dashed Lines Are Isotherms in Degrees Centigrade. Arrows Show Wind 
Direction and Speed at the 500-mb Level. 

Figure 2. 500-mb map 6 hr 47 min before launch of STS-30 
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Figure 10. STS-30 temperature profiles versus altitude for launch (ascent). 

32 



REFERENCES 

1 .  Saturn Flight Evaluation Working Group: Saturn Launch Vehicle Flight Evaluation Report - 
Appendix A - Atmosphere (A separate report is prepared for each Saturn vehicle launch 
operation). George C. Marshall Space Flight Center, Alabama. 

2. Johnson, D.L.: Summary of Atmospheric Data Observations for 155 Flights of MSFC/ABMA 
Related Aerospace Vehicles. NASA TM X-64796, December 5 ,  1973. 

3. Johnson, D.L.: Atmospheric Environment for ASTP (SA-210) Launch. NASA TM X-64990, 
February 1976. 

4.  Johnson, D.L., Jasper, G. ,  and Brown, S.C.: Atmospheric Environment for Space Shuttle 
(STS-I) Launch. NASA TM 82436, July 1981. 

5 .  Johnson, D.L. and Brown, S.C.: Atmospheric Environment for Space Shuttle (STS-2) 
Launch. NASA TM 82463, December 1981. 

6. Johnson, D.L., Brown, S.C., and Batts, G.W.: Atmospheric Environment for Space Shuttle 
(STS-3) Launch. NASA TM 82480, April 1982. 

7. Johnson, D.L., Hill, C.K., and Batts, G.W.: Atmospheric Environment for Space Shuttle 
(STS-4) Launch. NASA TM 82498, July 1982. 

8. Johnson, D.L.,  Hill, C.K.,  and Batts, G.W.: Atmospheric Environment for Space Shuttle 
(STS-5) Launch. NASA TM 82515, March 1983. 

9. Johnson, D.L. ,  Hill, C.K.,  and Batts, G.W.: Atmospheric Environment for Space Shuttle 
(STS-6) Launch. NASA TM 82529, May 1983. 

I O .  Johnson, D.L.,  Hill, C.K., and Batts, G.W.: Atmospheric Environment for Space Shuttle 
(STS-7) Launch. NASA TM 82542, July 1983. 

1 1 .  Johnson, D.L. ,  Hill, C.K., Turner, R.E.,  and Batts, G.W.: Atmospheric Environment for 
Space Shuttle (STS-8) Launch. NASA TM 82560, October 1983. 

12. Johnson, D.L., Hill, C.K., and Batts, G.W.: Atmospheric Environment for Space Shuttle 
(STS-9) Launch. NASA TM 82572, January 1984. 

13. Johnson, D.L., Hill, C.K., and Batts. G.W.: Atmospheric Environment for Space Shuttle 
(STS-I 1 )  Launch. NASA TM 82580, March 1984. 

14. Johnson, D.L., Hill, C.K., Jasper, G.,  and Batts, G.W.: Atmospheric Environment for Space 
Shuttle (STS-13) Launch. NASA TM 82588, May 1984. 

15. Johnson, D.L., Hill, C.K., Jasper, G . ,  and Batts, G.W.: Atmospheric Environment for Space 
Shuttle (STS-41D) Launch. NASA TM 86484, October 1984. 

33 



16. 

17. 

18. 

19. 

20. 

21. 

22. 

2 3 .  

24. 

25. 

, 
I 

i 

I 

I 

I 

I 

34 

Johnson, D.L., Hill, C.K., Jasper, G.,  and Batts, G.W.: Atmospheric Environment for Space 
Shuttle (STS-41G) Launch. NASA TM 86486, November 1984. 

Johnson, D.L., Jasper, G. ,  Hill, C.K., and Batts, G.W.: Atmospheric Environment for Space 
Shuttle (STS-5 1 A) Launch. NASA TM 84697, December 1984. 

Jasper, G.L., Johnson, D.L., Hill, C.K.,  and Batts, G.W.: Atmospheric Environment for 
Space Shuttle (STS-SIC) Launch. NASA TM 86508, April 1985. 

Jasper, G.L.,  Johnson, D.L., Hill, C.K., and Batts, G.W.: Atmospheric Environment for 
Space Shuttle (STS-5ID) Launch. NASA TM 86524, June 1985. 

Jasper, G.L.,  Johnson, D.L., Hill, C.K.,  and Batts, G.W.: Atmospheric Environment for 
Space Shuttle (STS-SIB) Launch. NASA TM 86525, July 1985. 

Jasper, G.L.,  Johnson, D.L., and Batts, G.W.: Atmospheric Environment for Space Shuttle 
(STS-5IL) Launch. NASA TM 86577, December 1986. 

Jasper, G.L., Johnson, D.L., and Batts, G.W.: Atmospheric Environment for Space Shuttle 
(STS-26) Launch. NASA TM 100359, March 1989. 

Jasper, G.L.,  Johnson, D.L., and Batts, G.W.: Atmospheric Environment for Space Shuttle 
(STS-27) Launch. NASA TM- 100370, July 1989. 

Jasper, G.L. and Batts, G. W.: Atmospheric Environment for Space Shuttle (STS-29) Launch. 
NASA TM-100376, July 1989. 

Justus, C . G . ,  et al.: The NASA/MSFC Global Reference Atmosphere Model - Mod 3 (with 
Spherical Harmonic Wind Model). NASA CR-3256, March 1980. 



APPROVAL 

ATMOSPHERIC ENVIRONMENT FOR SPACE SHUTTLE (STS-30) LAUNCH 

By G.L. Jasper and G.W. Batts 

The information in this report has been reviewed for technical content. Review of any 
information concerning Department of Defense or nuclear energy activities or programs has been 
made by the MSFC Security Classification Officer. This report, in its entirety, has been determined 
to be unclassified. 

G-HANSSEN 
Science Laboratory 

Q U.S. G O V E R N M E N T  P R I N T I N G  O F F I C E  1989-731-061/00182 

35 
I 

1 



TECHNICAL REPORT STANDARD TITLE PAGE 
1. REPORT NO. 12. GOVERNMENT ACCESSION NO. 13. RECIP IENT 'S  CATALOG NO. 

NASA TM-100381 I 
4. TITLE AN0 SUBTITLE 

Atmospheric Environment for Space Shuttle (STS-30) 
Launch 

7. AUTHOR(S) 
G.L. Jasper and G.W. Batts* 

9. PERFORMING ORGANIZATION NAME AND ADDRESS 

George C. Marshall Space Flight Center 
Marshall Space Flight Center, Alabama 358 12 

12. SPONSORING AGENCY NAME AND ADDRESS 

5. REPORT DATE 
July 1989 

6. PERFORMING ORGANIZATION CODE 

ES44 
8 .  PERFORMING ORGANIZATION REPOR r R 

1 0 .  WORK U N I T  NO. 

1 1 .  CONTRACT OR GRANT NO. 

1 3 .  TYPE OF REPOR*< 8 PERIOD COVERED 

Technical Memorandum 
National Aeronautics and Space Administration 
Washington, D.C. 20546 

17. KEY WORDS 

STS-30 Launch Atmospheric Summary 
I 'res bu  re 
Temperature 
Relative Humidity 
Winds, Winds Aloft, Clouds 
Space Shuttle 

I 

15. SUPPLEMENTARY NOTES 

Prepared by Space Science Laboratory, Science and Engineering Directorate. 

*Computer Sciences Corporation, Huntsville, Alabama. 
16. ABSTRACT 

18. DISTRIBUTION STATEMENT 

Unclassified - Unlimited 
., -- 

\ 

:&tVLM44- 9;. \ pl-p 

This report presents a summary of selected atmospheric conditions observed near Space 
Shuttle STS-30 launch time on May 4,  1989, at Kennedy Space Center, Florida. Values of ambient 
pressure, temperature, moisture, ground winds, visual observations (cloud), and winds aloft are 
included. The sequence of pre-launch Jimsphere-measured vertical wind profiles is given in this 
report. The final atmospheric tape, which consists of wind and thermodynamic parameters versus 
altitude, for STS-30 vehicle ascent has been constructed. The STS-30 ascent atmospheric data tape 
has been constructed by Marshall Space Flight Center's Earth Science and Applications Division to 
provide an internally consistent data set for use in post-flight performance assessments. 

19 .  SECURITY CLASSIF.  (of t h b  npcrtl 20. SECURITY CLASSIF.  (of thin p e e )  2 1 .  NO. OF PAGES 

Unclassified Unclassified 4 0  

22. PRICE 

NTIS 

NSFC - Form 3 2 9 2  (Rev. December 1 S 1 2 )  For sale by National Technical Information Service, Springfield. v m  1 2  16  1 


